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Objective

To determine whether reresection affects survival in patients with
inadequately resected, primary extremity soft tissue sarcoma.
This study correlates reresection with local recurrence-free sur-
vival, metastasis-free survival, and disease-free survival.

Summary Background Data

Soft tissue sarcomas are rare neoplasms, with an incidence of
approximately 6,000 per year in the United States. Because
these tumors are rare and benign soft tissue tumors are com-
mon, many are initially thought to be benign and are excised
without wide margins.

Methods

Patients who underwent treatment for primary tumors from
July 1982 to June 1999 at a single institution were the subject
of study. Two groups of patients were analyzed: those who
underwent one definitive resection (one operation) and those
whose tumors were previously resected and who were then
referred for subsequent reresection (two operations). Patients
were given adjuvant radiation or chemotherapy according to
the standard of care.

Results

Of 1,092 patients with primary extremity soft tissue sarcoma
underwent resection, 685 underwent definitive radical resec-
tion and 407 underwent reresection after undergoing exci-
sional resection elsewhere. Median follow-up was 4.8 years.
The 5-year disease-free survival rate of the definitive resection
(one operation) group was 70%; that of the reresection (two
operations) group was 88%. On multivariate analysis, reresec-
tion was adjusted and controlled for age, grade, depth, size,
histology, and margins. Reresection remained a significant
predictor of improved disease-free survival, even after these
adjustments. To determine whether this difference was stage-
or referral-biased, the patient population was divided by
AJCC stage. In all stages there was a trend toward improved
outcome; this was most marked for those with stage Ill dis-
ease (>5 cm, high-grade, and deep).

Conclusions

Patients with extremity soft tissue sarcoma who undergo rere-
section with two “primary” operations have an improved sur-
vival compared with those who undergo one operation. The
most plausible explanation, referral and selection bias, is
questionable given the significance of reresection as a vari-
able after adjusting for stage and other risk factors. This sug-
gests that where indicated and possible, reresection should
be liberally applied in patients with primary extremity soft tis-
sue sarcoma.
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gin affects survival, although most of these studies havé&urvival and Statistical Analysis
examined this for local recurrenée? In addition, several-
studies have documented patient benefit from the improved

treatment of rare tumors at a specialist center, and this h . ) .
been specifically addressed in Fs)oft tissue sarcdrha also modeled with this method. Deaths that were confirmed

We tested the hypothesis that reresection has an impagf be caused by the disease were treated as an endpoint for
on survival. The aim of this study was to analyze survival Isease-free survival; other deaths were treated as censored

. . rvations. Di - i i -
outcome in a large, well-characterized cohort of prospec9 bservations. Disease-free survival was segregated into lo

tively followed-up patients with primary extremity soft tis- cal recurrence-free and metastasis-free survival. Local re-

initi ._.gurrence w i i i
sue sarcoma who were initially treated at a cancer spemahﬁu ence was defined as the first recurrence of disease, of the

center versus those who underwent initial resection else2 ¢ histologic subtype, at the site of the primary tumor,

where and were subsequently referred for reresection. igeeurnng more than 3 months after resection (where the

these patients, we analyzed the effect of reresection on Iocg?ie.cug;.n was %ertformed at MSIKCC)' f lati
recurrence-free survival, metastasis-free survival, and dis- Ignificance between survival Curves ol populations was

ease-free survival. evaluated using log-rank testing for univariate influence and
Cox stepwise regression for multivariate influence. To ar-
rive at a parsimonious multivariate model, covariates were

METHODS selected only if they contributed significantly to the fit of the

A prospective database of adult patients (older than 1énodel. Comparison between clinical and pathologic cate-

years) with soft tissue sarcoma treated at Memorial Sloangoric"?‘I variables in different. groups was pgrfgrmed usipg
Kettering Cancer Center (MSKCC) was established in Jul)}he Flsher 'exac't test for univariate and logistic regression
1982. Patients who underwent treatment for primary ex_for multivariate influence.
tremity soft tissue sarcoma between July 1, 1982, and June
30, 1999, were the subjects of this study. Patients wer@ ESULTS
treated according to the standard of care at MSKG#or
new patients, biopsy was followed by wide resection and During the study period, 1,092 patients with primary
adjuvant radiation, chemotherapy, or both where indicatedgXtremity soft tissue sarcoma were treated at MSKCC. Of
For those who had undergone insufficient excision, repedhese, 685 (63%) had primary disease and underwent a
wide resection was performed and followed by adjuvantsingle resection at MSKCC, and 407 (37%) had undergone
radiation, chemotherapy, or both where indicated. Patient@ne resection and underwent a subsequent reresection at
who underwent primary amputation in both groups{i71)  MSKCC. The distribution of clinical and pathologic char-
were excluded from analysis. acteristics in these patients is illustrated in Table 1. For the
Patients were classified into two groups. The first, the€resection group, the mean time between resection and
resection group, comprised patients who were referred bderesection was 36 days (range 14—88 days). The median
fore any surgical treatment and who subsequently undefollow-up for all patients was 4.8 years. During this time,
went only one therapeutic operation at MSKCC. The seclocal recurrence developed as the first recurrence in 161
ond, the reresection group, comprised patients who werBatients, distant metastasis developed in 277 patients, and
referred after undergoing excision without planned wide223 patients died of their disease.
margins before referral and who subsequently underwent a A comparison between the groups (Table 2) revealed
second procedure (reresection) at MSKCC. significant differences in terms of size, depth, and micro-
Surgical, clinical, and pathologic variables were corre-Scopic margins. This was in accordance with our supposi-
lated with survival endpoints. Surgical variables were ondion that patients with larger tumors or deep tumors were
(resection) versus two (re-resection) and microscopic marmore likely to be referred, and hence would undergo pri-
gins (negative or positive). Clinical variables analyzed in-mary resection at MSKCC. Thus, there were proportionally
cluded age at diagnosis (younger than or older than 5onore large R = .001) and deepR = .001) tumors in the
years), gender, and presenting symptoms. Tumor variabldgsection group. Further, after the best possible resection, by
analyzed included size<6 cm, 5-10 cm, or=10 cm), either one or two operations, more patients undergoing
depth (superficial or deep), site (upper or lower extremity) reresection had microscopically negative margihs=(.01).
histologic grade (low or high), histologic subtype, and theThere was no difference in histologic grade ¢ .1) be-
presence of bone or neurovascular invasion. Histologiéween the two groups.
grade was low or high, distinct from other aspects of inter-
mediate transitioR. Dermatofibrosarcoma protuberans has
an inherently good prognosisand this histologic subtype
was excluded from all analysis. Virtually all of these pa- The actuarial disease-free survival is depicted in Figure 1.
tients underwent reresection, which would have favored thighe 5-year survival rate was 70% 6% for the resection
group. group versus 88%t+ 5% for the reresection groug?(=

Actuarial survival was calculated us the Kaplan-Meier
ethod! Disease-specific and disease-free survivals were

Disease-Free Survival



Vol. 231 + No. 5 Reresection in Extremity Soft Tissue Sarcoma 657

of residual disease. However, this did not translate into a

Table 1. CLINICAL AND PATHOLOGIC difference in the 5-year survival rate between groups (86%

CHARACTERISTICS + 6% for the group with microscopic residual disease vs.
N % of Total 89% = 6% for the group without microscopic residual
diseaseP = .4).
Sex Because of the greater weight (frequency) of poor prog-
Derlna'e ggi gg nostic factors in the primary resection group (see Table 2),
Ageae an analysis of disease-free survival was performed for all
<50 years 564 50 the high-risk subsets of the resection and reresection groups.
>50 years 528 48 For those with large%£5 cm) tumors, high-grade tumors, or
Grade a positive microscopic margin, survival was always signif-
h‘?@‘l"r’] ?:g gg icantly better among patients undergoing reresection versus
Sive resection (data not shown).
<5cm 416 38
5211(? Ccr? ggi §§ Metastasis-Free Survival
Depth Actuarial metastasis-free survival is depicted in Figure 2.
Superficial 239 22 . .
Deep 853 78 The 5-year survival rate was 63% 6% for the resection
Histology group versus 83%t+ 5% for the reresection groug?(=
Fibrosarcoma 94 9 .0001). Results of a multivariate analysis summarizing
Leiomyosarcoma 95 9 prognostic factors are shown in Table 3. Metastasis was
Liposarcoma 282 26 predicted in patients with tumors that were larger than 5 cm
Malignant peripheral nerve tumor 42 4 L .
Malignant fibrous histiocytoma 305 28 (P = 001, RR: 2), were |n|t|a”y Of h|gh gradeR = 001,
Synovial 137 13 RR = 5.3), or had a deep locatio? (= .06; RR= 1.5).
Others 137 13 After adjusting for these variables, reresectiéh= .005;
Microscopic margins RR = 0.6) was an independent, positive predictor for me-
’F\,‘ggi"i%e gfg :35 tastasis-free survival. Again, to determine whether this was
Reexcision stage-related, we divided the patient population by AJCC
No 685 63 stage. In all stages there was a trend toward improved
Yes 407 37 metastasis-free survival for the reresection group, and this
Local recurrence as first recurrence was most apparent and statistically significat= .005)
No 931 85 for stage Il (-5 cm, high-grade, and deep) disease.
Yes 161 15
Any distant metastases
%’S g;g ;g Local Recurrence-Free Survival
Survival status Actuarial local recurrence-free survival is depicted in
gliZde of disease ;gg ;g Figure_ 3. There was no differenc® (= .7) between _the_
Died of other causes 85 3 resection and reresection groups. Results of a multivariate

analysis summarizing prognostic factors are shown in Table
3. Tumor size larger than 10 cr® = .08; RR= 1.5) and
.0001). Results of Cox multivariate analysis for disease-fre@ositive microscopic margin®(= .05; RR= 1.4) were the
survival are summarized in Table 3. Not surprisingly, largedominant factors influencing local recurrence. After adjust-
size, high-grade histology, deep location, and positive miing for these variables, reresectioR & .7) was not an
croscopic margins were predictive of death resulting fromindependent predictor for local recurrence. In contrast,
tumor. After adjusting for these variables, reresecti®r=(  lower extremity site of diseas® (= .003; RR= 0.6) and
.005; relative risk [RR}= 0.6) was an independent, positive leiomyosarcoma histologic subtypB & .04; RR = 0.30)
predictor for survival. To determine whether this was stagewere identified as negative predictors of local recurrence.
related, we divided the patient population by AJCC stage. In

all stages there was a trend toward improved survival for th

reresection group, and this was most apparent and statis JISCUSSION
cally significant P = .005) for stage Ill £5 cm, high- Our study analyzed survival outcomes of two groups of
grade, and deep) disease. patients with primary extremity soft tissue sarcoma: those

Pathologic analysis of the surgical specimens from pawho underwent a single primary resection at a specialist
tients who underwent reresection revealed that 159 patientsancer institution versus those undergoing reresection after
(39%) had microscopic evidence of residual disease. Thaitial resection elsewhere. These data are not population-
remaining 248 patients (61%) had no microscopic evidencéased and reflect the experience of a major sarcoma referral
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Table 2. ASSOCIATION OF REEXCISION STATUS WITH PATIENT, TUMOR, PATHOLOGIC,
AND OUTCOME VARIABLES

One Operation (n) Two Operations (n) Total (n) P Value*
Sex 5
Female 306 192 498
Male 379 215 594
Age .05
<50 years 338 226 564
>50 years 347 181 528
Grade A
Low 222 152 374
High 463 255 718
Size .001
<56cm 173 243 416
5-10 cm 229 123 352
=10cm 283 41 324
Depth .001
Superficial 81 160 241
Deep 604 247 851
Histology A
Fibrosarcoma 80 14 94
Leiomyosarcoma 45 50 95
Liposarcoma 191 91 282
Malignant peripheral nerve tumor 20 22 42
Malignant fibrous histiocytoma 167 138 305
Synovial 84 53 137
Others 98 39 137
Microscopic margins .01
Negative 510 370 880
Positive 175 37 212
Local recurrence as first recurrence 4
No 582 349 931
Yes 103 58 161
Any distant metastases .001
No 468 347 815
Yes 217 60 277
Survival status .001
Alive 447 337 784
Died of disease 178 45 223
Died of other causes 60 25 85

* P value by chi-square test for association between factors and by log-rank test for association with outcome.

center. The findings suggest that patients undergoing ted and treated, so patients referred who did not undergo
second operation (reresection) show as good or better diseresection may have had a higher rate of local recurrence.
ease-specific and metastasis-free survival compared with Soft tissue sarcomas are rare tumors that are often mis-
those receiving a single operation. One logical explanationaken for common benign soft tissue tumors. Not unexpect-
for this is referral bias—that is, patients with high-risk edly, in these patients, initial surgical resection is performed
tumors are referred before any treatment and will thereforas though this were a benign tumor. Thus, tumors are
undergo a single procedure. This was verified when comexcised without wide margins. Historically, this approach
paring prognostic factors between both groups. Surprishas led to a 70% to 90% local recurrence Fat¥. It is
ingly, even after adjusting for known high-risk variabfes, therefore widely accepted that patients undergoing initial
reresection was an independent, positive prognostic factomarginal excision should undergo reexcision with suitable
Analysis of local recurrence-free survival failed to demon-wide margins and appropriate adjuvant therapy.

strate a difference for local recurrence between the resection Further, the benefits of initial treatment in a cancer spe-
and reresection groups. This was also unanticipated, besialist institution for patients with rare malignancies have
cause it would seem intuitive that reresection representseen well describeti:**3**One of the larger studies spe-
wider local treatment and that this would reduce localcifically addressing soft tissue sarcoma analyzed the quality
recurrence. These data reflect the patients who were admiof surgery, defined as the total number of surgical proce-
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Figure 1. Actuarial disease-specific survival for pa-

tients undergoing resection versus reresection for pri- 0.6
mary extremity sarcoma. Median follow-up for all pa-
tients was 4.8 years. The 5-year survival rate was 0.4
70% = 6% for the resection group versus 88% = 5%
for the reresection group (P = .0001). p=0.0001
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dures performed for the primary tumor, in a retrospectiveyeexcision after an inadequate or unplanned initial operation
population-based series of 375 patien@omparisons were has been further evaluated in a retrospective series of 189
made between patients referred to the specialist center bpatients:® In that series, patients undergoing subsequent
fore any surgery, after surgery, and for patients who werg@rocedures to achieve clear margins had decreased local
not referred at all. The results revealed that patients referregecurrence rates.
after an initial surgical procedure required a greater number The unappreciated presence of residual microscopic dis-
of total operations and had higher local recurrence rates thagase was reviewed in a group of patients referred to a
did patients undergoing primary treatment at the specialisspecialist center after reportedly complete resection of ex-
institution. Moreover, patients who were never referred hadremity soft tissue sarcoma. In that series of patients
the highest number of operations as well as the highest locaindergoing reresection, residual tumor was identified in the
recurrence rates. However, despite the differences in totakresection specimen in 44 of 90 patients. The authors
operations and local recurrence rates, there was no survivabncluded that planned reoperation for inadequately excised
difference demonstrated between the graups. disease is nearly always indicated, because the adequacy of
Most patients with high-risk tumors or positive margins tumor removal will influence the likelihood of local recur-
receive adjuvant radiation therapy. The potential benefits ofence. Although we demonstrated residual tumor in 159
local adjuvant radiation therapy are predicated on the qualpatients (39% of those undergoing reresection), the pres-
ity of the preceding operation in achieving local tumor ence or absence of residual tumor did not affect disease-
control. Thus, if the initial operation fails to obtain negative specific or recurrence-free survival. Despite optimal, limb-
margins, reexcision should be performed before adjuvansparing multimodality treatment for soft tissue sarcoma,
radiation therapy>'®In patients with extremity soft tissue local recurrence occurs in approximately 20% of patiéfts.
sarcoma, the recurring predictors of outcome that have beefhe association between local recurrence and subsequent
identified include size larger than 5 cm, high-grade histol-survival remains unclear in extremity sarcoia® This is
ogy, deep location, and microscopically positive resectiorin contrast to retroperitoneal sarcoma, where local recur-
margins. Of these, margins are the only known factor thatence may result in death resulting from tumdrn the
can be altered by the quality of surgery. The principle ofcurrent study, we observed no difference in local recur-

Table 3. MULTIVARIATE ANALYSIS FOR THE PROGNOSTIC INFLUENCE OF REEXCISION,
ADJUSTING FOR OTHER HIGH-RISK FACTORS

Local Metastatic Disease-Specific
Prognostic Factors Recurrence Recurrence Survival
High grade .2(1.8,0.9-2) .001 (5.3, 3-8) .001 (5.6, 3-9)
Deep location .9 (1.0, 0.6-2) .06 (1.5, 0.9-3) 4(1.3,0.7-2)
Tumor size 5-10 cm .04 (1.5,1-2) .001 (2, 1.5-3) .001 (2.5, 2-4)
Tumor size >10 cm .08 (1.5, 0.9-2) .001 (2.8, 2-4) .001 (3.5, 2-6)
Positive microscopic margins .05(1.4,1-2) 14 (1.2,0.9-2) 12 (1.3,0.9-2)
Reexcision (two operations) .7(0.9,0.8-1.2) .005 (0.6, 0.4-0.9) .005 (0.6, 0.4-0.9)

Values are given as P values, with relative risk and 95% confidence intervals in parentheses.
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Survival

Figure 2. Actuarial metastasis-free survival for pa-
tients undergoing resection versus reresection for pri-
mary extremity sarcoma. Median follow-up for all pa-
tients was 4.8 years. The 5-year metastasis-free
0.4 oo (NG ATA N TRR N T survival rate was 63% = 6% for the resection group
versus 83% =+ 5% for the reresection group (P =

p=0.0001 0001)
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rence-free survival for the resection or reresection groupglisease identified after reresection argues that a more com-
Prospective studié?*have identified a link between pos- plete resection may be achieved after a second operation.
itive microscopic margins at initial resection and local re-This is in accordance with previous observatibhsut if
currence. The association with subsequent metastasis ag@rrect we would expect to demonstrate a difference in local
tumor-related death is less clear. Thus, although local rerecurrence-free survival, which we did not.

currence may be predictive of metastasis and death, a causalother speculative explanations for the observed effect of
relation cannot be presumed. Our findings suggest thabcal treatment on distant metastasis include the loss of
reresection, or a more aggressive local treatment, is afjormancy” in satellite lesions or distant subclinical metas-
independent predictor of survival. Further, this does notagis after the removal of the primary tumor. The inhibitory
seem to. be related to local recurrence. Given previougyie of a primary tumor on the development of distant
observations, we would not have expected that a morg,qi,stases for extremity sarcoma has long been experimen-
aggressive Ioca! treatment WOU'F‘ have changed overall Sufétlly demonstrated? Recently elucidated potential mecha-
vival, because it is more plausible that this would affectnisms include angiogenic factors associated with primary

local recurrence. e . .
We have no clear explanation for our findings. It is tumors that may have a significant role in tumor metastasis,

possible that we unwittingly selected a more favorabledisease progression, and tumor dormaficy: A second
group, but our analyses cannot confirm this. Conversely, ifPeculative explanation includes mediation by endogenous
these observations are correct, several unproven theoretiddimune activation. Dendritic cells, the most potent antigen-
mechanisms may be operational. The most plausible expl@resenting cells, need to be activated to initiate an immune
nation is that reresection results in the removal of unapprerecognition and response. Recent evidence suggests that
ciated residual local tumor that extends far beyond thelendritic cells can be considerably activated by mediators of
pseudocapsule of the primary tumor and is undetectable byjury and inflammatiorf>~2” Thus, the first operation may

the pathologist. The relatively high frequency of residualmarkedly activate dendritic cells, which then recognize an-

Survival
1 _L‘q—h‘_‘_‘_‘_
0.8 — — -—|_I SE——
0.6 s s Figure 3. Actuarial local recurrence-free survival for
patients undergoing resection versus reresection for
i ) - N primary extremity sarcoma. There was no difference
’ between the groups (P = .7).
p=0.7
==re-resection (n=407)
~ resection (n=68§2
0
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tigens in the residual tumor, resulting in an immune re-19
sponse with long-term memory.

In summary, our data suggest that patients with extremity,,
soft tissue sarcoma who undergo reresection with two “pri-
mary” operations have an improved survival compared with
those who undergo one operation. The most plausible ex-
planation, referral and selection bias, is questionable give
the significance of reresection as a variable after adjusting
for stage and other high-risk factors. Although the mecha-

nistic explanation is unclear, where indicated and possible32.

reresection (two operations) should be liberally applied in
patients with primary extremity soft tissue sarcoma.
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tissue sarcoma. A randomized trial of brachytherapy. Arch Surg 1987feason for a patient being referred to Memorial Sloan-Kettering
122:1289-1293. but not undergoing reexcision? Perhaps adequate margins were
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obtained at the outside institution. Again, what would be consid- The first is, are there any patients that had two operations done

ered an adequate margin? Results of previous studies show that Memorial Sloan-Kettering?

patients referred to a cancer center after an initial outside proce- The second question is, which percentage of patients got adju-

dure require a greater number of total operations and have a highgant treatment with chemotherapy or radiation, and could that

local recurrence rate when compared to patients undergoing pripossibly affect these results?

mary treatment at a cancer center. Moreover, patients never re- And was there any difference in the timing of the reresection?

ferred had the highest number of operations and the highest locdlhat is to say, that if some immune stimulation or depression took

recurrence rate. But no survival advantage has been noted in thepéace at the time of the second operation, would the time between

studies. Despite optimal limb-sparing multimodality treatment forthe first and the second operation affect outcome?

soft tissue sarcoma, local recurrence remains at 20%. And finally, would you postulate what sorts of immune system
The association between local recurrence and subsequent sugerturbations might account for these results?

vival remains unclear. Salvage therapies after a local recurrence, Of course, it's entirely possible, | suppose, that you got the reds

including amputation, may be effective. What is clear is that a@nd the yellows mixed up.

local recurrence puts the extremity in jeopardy and most are

treated subsequently with amputation. This is not a great result for DR- EDwarD M. Copetanp III (Gainesville, Florida): Would

a program emphasizing limb salvage, and establishes the fact th@flyone else like to discuss this paper? Dr. Townsend and | have a

local recurrences should be taken seriously and have grave cofuestion for Dr. Lewis, which Dr. Karl mentioned.

sequences, even if not a survival impact. | don’t want to be facetious, Murray, but if | understand, you are

Because neither | nor the authors have a convincing hypothesi@Ying that individuals who are operated on somewnhere else and

of why a second operation for clear margins makes such a differthen get reresected at Memorial have a better survival than people

ence in survival when local recurrence does not seem to affecN0 aré operated on at Memorial for the initial operation. That
survival, | want to end by just making one comment about the softvould mean that you would operate on people initially at'Mem;)-
tissue sarcoma database established at Memorial SIoan-KetteriﬁG‘l,’ wait a period of time and reoperate on them, would it not
in July 1982. I'm confused. Please have Dr. Lewis address this issue.

The gold mine of information that has been generated from this

database is tremendous. Clinicians must be aware that not every- ERa f}ONATHANd‘]'f. LEwis (;:Iosmgi] DISCUTSSICEI[B: Dtr. I;elgt%ﬁnt
thing we do in medicine is based on a prospective randomized trigf><ed NOW We define an adequate margin. the standard that we

Valuable information about the natural history and best treatmentgpply IS an approximate 2-cm margin of normgl tissue. We do
) . . . agree with you that there may well be understaging by the pathol-

for a disease can be gained with studies performed from an®. - . )
. L ogist. As you have noted with sentinel lymph node biopsy, there

accurate prospectively accumulated database. It is difficult to go t0 . . - .
. . may be microscopic tumor present that the pathologist will not

any national meeting today and not see a paper on the program

about soft tissue sarcoma generated from this database. sample. The pathologists at Memorial Sloan-Kettering Cancer

" Center are methodical in their approach to the microscopic margin
In addition, | want to thank you, Dr. Brennan, for the countless pp P 9

ident dfell ho h had id for clinical th_on tumors and we do believe they are fairly accurate.
resiaents and teflows who have had ideas for clinical papers Onthis o ;-4 question you asked was were there any patients who

population of patients and have not had to be confined to th(?/vere referred to us who did not undergo reexcision. The answer is

so-called bovk\‘/elz of t?e hkc])s.pltal, €., tue medlcatl) re_corhds:epar;- es, and these patients underwent amputation. They were specif-
ment, to get the data for their papers. They can obtain the data ¢ ally excluded from this analysis. In both groups, patients who

they need in a matter of minutes from this computer-driven data‘underwent primary amputation were excluded from analysis.

base. In addition, I compliment you on the foresight you showed in - 1 torth question you asked wesgarding local recurrence.
establishing this database, because your work has helped many ¢f,e oyerwhelming majority of patients with local recurrence do
us take care of the patient with this rare tumor. not undergeamputation at Memorial, but undergo a limb-sparing

) ) reresection. This is frequently treated with adjuvant radiation
Dr. RicHARD KARL (Tampa, Florida): Mr. President, we run the therapy.

risk of having the Tampa fellows gang up on the folks from the " Kkar|. your first question was do any patients who are
southern hemisphere, but | compliment Dr. Lewis and Dr. Brennaryimarily treated at Memorial undergo two operations. The answer
and their colleagues on really an outstanding and astounding papgp, that is very few. There were less than ten over a 15-year period.
This flies in the face of everything we have been taught, mostly byrhose patients were specifically excluded from the analysis.
Dr. Brennan, which is that reexcision is good because it's going to  your second question was regarding adjuvant therapy. Adjuvant
prevent local recurrence, and that's got to be a good thing. In factherapy was applied in a standard fashion and as part of random-
this paper states that reresection is equally helpful, whether or nqed prospective studies that were conducted during this 15-year
the margins are positive. Secondly, resection itself does not appegeriod. It is our standard to give patients adjuvant radiation therapy
to decrease local recurrence. for all tumors=5 cm in size. In addition, for those patients with
So what are we to make of all this? | asked one of our fellowstumors less than 5 cm in size who have a positive margin after the
to review the paper, and she wrote back “this is a really goodbest possible resection procedure, adjuvant radiation would be
paper; I can’t find much to say.” And I know exactly how she feels. administered. We do not give routine chemotherapy. In patients
The paper states that after adjusting for size, depth, high-gradith tumors that are greater than 10 cm in size, and high-grade, we
pathology, et cetera, reresection still is an independent favorableould offer adjuvant chemotherapy.
variable. Now there is nobody in this room who knows less about The third question you asked was did we find any difference in
statistics than | do, but maybe there is something about thesthe timing of reresection. We examined this carefully, looking at
statistics. | have a few questions for Dr. Lewis. time both as a dependent and independent variable, and as a
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discrete and continuous variable. We found no difference. Theconfuse the two groups. Indeed, the first time | saw the data that
average time was 36 days between procedures, and the range was was my initial response, but | have rechecked it and in fact, we
14 through 88 days. have not mixed up the two groups. We first observed this a few
Your fourth question was what do we speculate as to a possiblgears ago, and because of our initial surprise, we have let these
mechanism. We have no rational explanation. Several possibilitiedata mature and repeatedly come up with the same results.
are detailed in the discussion of the manuscript. Your suggestion Your second question was have we undertaken intentionally
that the immune system may be invoked is plausible. While thereloing two operations on these patients. No, we have not, and while
may be some explanations in laboratory models, we have na prospective randomized trial would address several key ques-
explanation in the human model and know of no other humartions about these data, obviously this is not something that it will
cancer where the effect of two operations has been examined. Inreot be possible to do.
variety of research models, a danger signal and/or injury will often In conclusion, | would like to echo the discussants’ comments
hyperstimulate immune recognition. There are many reasons as tbat the value of this database set up by Dr. Brennan 15 years ago
why this is happening, and as you suggest, it is a possible meclis remarkable. Based on his vision, we are able to continue to
anism in terms of some of the effects we are seeing. generate new biologic and translational questions such as those we
Dr. Copeland, in answer to your question, we did not mistakenlyhave reported today.



